Intrinsic fluorescence of E. coli RNA polymerase as a probe for its conformational changes during transcription initiation.
A simple fluorimetric assay based on internal fluorescence of tryptophan residues of E. Coli RNA polymerase has been developed to ascertain the number of steps during conversion of closed complex of the polymerase-promoter (trp promoter cloned in plasmid pDR720) to open complex. Our results from measurement on relative ratio of fluorescence at 340 nm (lambda ex = 295 nm) for free and promoter-bound RNA polymerase as a function of temperature, within the range 4 degrees C to 37 degrees C, indicate following equilibria for the above conversion: R+P<-->RPc<-->RPi1<-->RPi2<-->RPo. Apart from detection of one more intermediate in terms of conformational states of the bound RNA polymerase, second feature of our studies is the examination of conformational state of the polymerase using accessibility of fluorophor, tryptophan residues, to a neutral quencher, acrylamide, as the probe. We observe that in terms of accessibility of tryptophan residues in protein, intermediate complex, RPi2, is conformationally most perturbed in comparison to free polymerase. Implications of these results are discussed and compared with the available reports from footprinting and gel retardation assays of RNA polymerase-promoter interactions.